Background: In an era of hesitance to use vaccines, the importance of effective communication for increasing vaccine acceptance is well known.
Introduction
In an era of vaccine hesitancy, defined as "delay in acceptance or refusal of vaccination despite availability of vaccination services", 1 the search for effective strategies to increase vaccine acceptance is a priority for public health.- 2, 3 Previous studies in developing countries showed the utility of communication tool-based training for healthcare workers to improve vaccination adherence. [4] [5] [6] However, none of these studies tested the impact on immunization dropout of improving communication skills of healthcare staff involved in vaccinations. There is evidence that providing hesitant parents with detailed information about the benefits of immunization is not sufficient to address their concerns. [7] [8] [9] The quality of the parents-healthcare provider relationship is also very important as a good interaction strengthens the motivation in support of immunization and urges hesitant parents toward vaccine acceptance 10, 11 while poor communication increases the risk of refusal. [12] [13] [14] Effective communication requires an empathic approach by the healthcare provider, who should understand parents' beliefs and concerns about vaccines, tailoring the counselling to the family's perspective and sociocultural context. [15] [16] [17] [18] Empathy and communication abilities are influenced by the characteristics and experience of the healthcare providers even if the patient-perceived level of empathy of doctors and nurses does not seem to be influenced by the professional role. 19 There are, however, professional skills that can be improved through professional training, something that is progressively being implemented in the academic teaching and continuous medical education of healthcare professionals in several countries.- [20] [21] [22] [23] [24] This study aimed to assess the impact of a three-day residential course on empathy and counselling abilities 25 on the parent-rated level of empathy of healthcare staff working in vaccination centers in the south of Italy. Empathy was measured using the Consultation and Relational Empathy (CARE) Measure, 26 whose application to the vaccination field was tested through the study.
Results
We collected 950 pre-intervention and 950 post-intervention questionnaires from 11 nurses and 8 out of 9 doctors. One of the doctors did not complete the study, and his questionnaires were not considered in the analysis.
Reliability of the CARE measure for vaccination
Cronbach's alpha was 0.94 for the overall scale, and it was reduced slightly if any of the 10 items was removed; to investigate the reliability of each item, the item-total correlations were calculated. They were similarly high for all items (> 0.7; Table 1 ).
Demographic characteristics
The main sociodemographic characteristics of the children and interviewed parents are summarized in Table 2 .
Distribution by age and sex of parents and their children in pre-and post-course evaluation was similar without statistically significant differences.
About half of the children were male, and 45.5% pre-and 45.8% post-course were included in the 2-12-month-old age group.
In both pre-and post-course evaluations, the majority of the parents were in the 30-39-year-old age group, and almost half had a high school degree.
More than half of those interviewed had more than one child, and over 90% were Italian.
Care measure

Analysis of questionnaires
At pre -course, the mean total CARE Measure score was 42.70 (DS ± 7.12), ranging from 19 to 50; at post -course, it was 44.49 (DS ± 6.18), ranging from 20 to 50. Analysis of the questionnaires showed high scores before the course with mean scores ranging from 4.23 (items 9 and 10, DS 0.93 and DS 0.97, respectively) to 4.37 ± 0.83 (item 8) and median scores ranging from 4 (items 2, 5, 6, 9, and 10) to 5 (items 1, 3, 4, 7, and 8) ( Table 3) .
At post -course, there was an improvement in scores in items 2, 5, 6, 9, and 10, and frequency distribution showed an increase of "excellent" scores and a decrease of "poor"/ "fair" scores with mean values ranging from 4.41 ± 0.75 (item 2) to 4.54 ± 0.70 (item 8) and a median score of "5" for all items. Statistically significant differences between the pre-and post -course median values were found for all items. In items 1, 3, 4, 7, and 8, where the median score was the same (5, "excellent") pre-and post -course, a Wilcoxon test showed statistically significant differences.
Analysis of parent's characteristics
At the pre-course evaluation, the mean total score in the lower educational level group (primary or secondary school) was 41.87 (DS ± 7.44), and that in the higher educational level group (high school or university) was 43.15 (DS ± 6.87). A significant difference was found between these two groups (p = 0.01). At the post -course evaluation, these differences disappeared; the mean total scores in the two groups were very similar (44.44 vs. 44.54).
Stratifying for parent's age pre-course, the mean total score ranged from 42.26 ± 7.2 in the 20-29-year-old group to 43.41 ± 6.8 in the 40-49-year-old group with no significant statistical differences (p = 0.155).
Multivariate analysis pre -course confirmed significant differences between low and high educational level in the total CARE Measure score and assessed differences between parents' age groups (p < 0.05).
Analysis of healthcare workers characteristics
CARE Measure score distributions for medical doctors and nurses are reported in Table 4 .
The 400 questionnaires obtained by medical doctors indicated a statistically significant increase of medians from 4 to 5 in all items post -course.
Although nurses obtained high scores at the pre -course evaluation (medians were 5 for all items except 9), statistically significant differences for all items between pre-and post -course were observed.
At the pre -course evaluation, statistically significant differences between doctors and nurses were shown in all questions except 5 and 6. At the post -course evaluation, only the scores for questions 2, 3, 9, and 10 were different.
Discussion
Improving counselling and empathy skills of healthcare workers involved in immunization programs is particularly important in a historical moment characterized by vaccine hesitancy and spreading of anti-vaccination movements. 27, 28 The ability to transmit information, knowledge, and personal experiences can improve empathy in doctors and nurses. Empathy may be a natural talent, but specific techniques can be learned through courses, lectures, and workshops to acquire or improve the ability to understand and share emotions. 20 This may be even more difficult for healthcare personnel working in services in which there is no specific link with individual patients, like immunization programs. In an Italian study, a low proportion of parents mentioned public vaccination services (33.4%) among the three main sources of information on vaccinations. 29 This study evaluated the impact of a counselling educational course in increasing the empathy of healthcare workers working in vaccination centers.
The instrument used for measuring empathy was a patientrated questionnaire, the CARE Measure, which has been validated across different fields of medicine 26, [30] [31] [32] and was slightly modified to better fit the vaccination field. We confirmed the ability of the questionnaire derived from the CARE Measure questionnaire to detect small differences between pre-and post-course scores even if they were already high at baseline.
The choice of recruiting healthcare professionals working in vaccine services who agreed to attend a counselling course might explain the high scores obtained in the pre -course survey. In fact, we can assume that these operators were motivated to improve their counselling abilities and that they already tried to apply an empathic approach in their daily practice before attending the course.
Nevertheless, the educational intervention led to good results in terms of perceived empathy, and median score improvement was detected in all items of the CARE Measure. The level of perceived empathy was similar for different age groups and numbers of children while a lower level was detected in the lower education level and younger age groups pre-course. The difference disappeared postcourse, showing that professional empathy was perceived equally by different groups.
An interesting result was observed in comparing nurses' and doctors' scores. We expected that the patient-perceived level of empathy of doctors and nurses would not be influenced by the professional role. 19 In our study, however, we found higher rates of empathy in nurses than in doctors; nurses had a better score pre-course, probably due to their more frequent interaction with parents and children; these differences disappear in the postcourse evaluation. It seems, therefore, that a residential course may be effective in increasing healthcare professionals' empathy regardless of the starting level.
The study has some limitations. In pre-and post-course surveys, the questionnaires were administered to two different groups of parents that were similar, coming from the same demographic context and attending the same vaccination services. The two groups consisted of 950 persons each, and there were no statistically significant differences between them in terms of demographic characteristics (see Table 2 ). Moreover, the study design based on interviewing parents accompanying children to the immunization centers allowed only parents of vaccinated children to be enrolled. Table 1 This study demonstrates that a three-day residential course can be effective at improving patient-rated empathy of doctors and nurses working in vaccination centers.
The approach proposed can lead to further developments; it is desirable that healthcare workers included in immunization programs attend professional counselling residential courses. This could potentially increase parents' compliance and adherence with vaccination programs. 33 Therefore, a natural development of the present work could be a study of the impact of counselling courses on vaccination uptake.
Materials and methods
Study setting and population
The cross-sectional survey was performed between May and August 2015. In May 2015, we recruited healthcare professionals working in three centers of the Immunization Service of the Local Health Unit in Brindisi (South Italy). The healthcare workers (9 medical doctors and 11 nurses) involved in vaccinating children and adolescents administered the study questionnaire to 50 consecutive parents of vaccinated children after their consultation.
In June 2015, the healthcare workers attended a three-day residential course about empathy and communication skill.
After the course, between July and August 2015, the same personnel administered the validated questionnaire to 50 other consecutive parents each.
Course
The course, based on the Rogersian model, 34 had the goal to improve the quality of the relationship between the operator and the patients during the vaccination process within a family and patient centered care (PFCC) approach. 35 The rational is that applying empathy in a vaccination centre, which basically means being interested in parents and children as whole people, listening to them and understanding their expectations and concerns about vaccination, may help the healthcare operator to effectively support parents in making conscious choices about vaccines, preserving their autonomy.
The course was held in a conference room of the Local Health Unit of Brindisi (Italy) and consisted in 18 training hours spread over three days and had 4 sections during 4 or 5 hours each: 1) What is the PFCC and why it is worthwhile. 2) How to improve listening skills. 3) How to improve empathy, including the following sub-sections: a) the importance of the subjective perspective of pain and illness; b) how to overcome barriers to effective communication given by personal judgments or cultural differences. 4) How to communicate correctly about vaccines, including the following subsections: a) provide information about vaccine benefits and side effects; b) dealing with misinformation and prejudices; c) doing a plan of action with parents for future vaccinations.
Overall, a continuous process of dialogue characterized teaching with participants called to intervene directly in every phase of the course and the teacher trying continuously to stimulate active participation and emotional involvement of the students. At the beginning of the course, the first hour was dedicated to let the participants introduce themselves to each other in order to create a friendly and positive atmosphere. Each section started with a lecture providing a review of the literature about the topic and proposing operative instructions to be applied in daily work that were discussed with the students. The next step Table 1 could be a role-play involving the teacher and someone of the participants, simulating situations that could happen in daily practice, with the goal to demonstrate how to put in practice the teaching given in the section. In alternative there could be a group work activity were a case was proposed to the components of each group that had to analyze the situation and propose the most appropriate approach in light of what they had learnt. The course provider was a physician and counsellor (RA) who had previously taught hundreds of similar courses since 2003 to over 15.000 healthcare operators in Italy (www.italianmr. com, for more details about the provider and the methodology of the courses)
Questionnaire
The CARE Measure, developed in the UK and validated in several countries and fields of medicine, includes 10 items on empathic relationship with response options based on a 5-point scale with scores from poor to excellent and a "not applicable" option. 26, 30, 31, [36] [37] [38] [39] [40] The translation to Italian from the English CARE Measure was performed according to the international standards for the translation and cultural adaptation of patient-reported outcomes measurements. 41 A professional translator and native English speaker reviewed the final back translation to English.
The Italian version of the CARE Measure adapted to a vaccination setting was validated with data obtained from the pre-intervention survey.
Data analysis
Internal reliability of the CARE Measure was assessed using Cronbach's alpha, and whether removal any of the 10 items weakened the Cronbach's alpha was determined. Homogeneity was examined by corrected item-total correlations. 42 A descriptive analysis of parents' and children's characteristics was performed to assess the homogeneity of two samples (pre-and post-course).
Nonparametric tests (Wilcoxon test for paired samples and Mann Whitney U test for independent samples) were used to evaluate whether there were significant differences in the level of empathy between pre-and post-course and between doctors and nurses.
The total CARE Measure score for each questionnaire was calculated by summing each item's score (questions 1 to 10, Table 1 ), obtaining a range from 10 to 50. T -tests were performed to compare the average CARE Measure scores of groups with different demographic and socioeconomic characteristics.
Multivariate analysis was performed to evaluate the relation between total CARE measure score and items selected by results obtained in univariate analysis (p < 0.2).
Statistical analysis was performed using SPSS v. 22.0, and the P -value was set at 0.05 for all tests.
The Ethical Committee of the Local Health Unit of Brindisi, Italy, approved this study.
Informed written consent was obtained from participating parents. Participating health professionals provided verbal consent to take part to the study and were free to decide not to continue data collection throughout the study.
